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Figure S1. (a) TEM micrograph of a SWCNT wrapped with P3HT. (b) AFM micrograph of the 






Figure S2. Histogram of 100 inverted geometry devices with an average PCE of 2.5%, a 








Figure S3. Degradation testing of an unencapsulated inverted s-SWCNT/PC71BM solar cell with 





Figure S4. Illuminated J-V curves of regular geometry cells prepared from different 
semiconducting purities of s-SWCNTs and a regular geometry cell from PC71BM alone. Note 
that the PC71BM-only cell is also in contact with the TFB spin-coated on PEDOT:PSS as shown 












Figure S6. Optical absorbance profile of PEDOT:PSS and GO films, where GO shows high 








Figure S7. Illuminated J-V curves for s-SWCNT/PC71BM solar cells with PEDOT:PSS and GO 






















aled off in o
taic cells. 
10. Light i
nd (c) fill fa
et photoelec
r condition














 (a) short c
urements of







ates on the 

















Figure S11. Cross-sectional scanning electron micrographs of (a) ZnO nanowires on ITO and (b) 






Figure S12. Optimization of (a) ZnO nanowire length and (b) s-SWCNT loading to maximize 





Figure S13. Dependence of fill factor (FF) on ZnO nanowire length for inverted SWCNT-






Figure S14. External quantum efficiency (EQE) of an inverted s-SWCNT/PC71BM cell, showing 
over 20% of the current resulting from NIR absorbing SWCNT transitions. A silicon detector 
was used from 350 nm to 1100 nm, and a germanium detector was used for longer wavelengths. 























Table S1. Characterization of the Chiral Distribution of HiPCo s-SWCNTs 
 
 Chirality (n,m) S11 (nm) E11 (eV) S22 (nm) E22 (eV) Diameter (nm) 
 (6,4) 876 1.4 587 2.1 0.7 
 (8,3) 952 1.3 655 1.9 0.8 
 (6,5) 983 1.3 569 2.2 0.8 
 (8,4) 1108 1.1 587 2.1 0.8 
 (7,5) 995 1.2 643 1.9 0.8 
 (11,1) 1272 1 610 2 0.9 
 (10,3) 1256 1 643 2 0.9 
 (7,6) 1126 1.1 643 1.9 0.9 
 (9,4) 1108 1.1 720 1.7 0.9 
 (10,2) 1058 1.2 736 1.2 0.9 
 (11,0) 1037 1.2 756 1.7 0.9 
 (9,5) 1246 1 678 1.8 1 
 (8,6) 1177 1.1 720 1.7 1 
 (8,7) 1272 1 720 1.7 1 
 (10,5) 1256 1 798 1.6 1 
 (11,3) 1200 1 798 1.6 1 
 (12,1) 1177 1.1 798 1.6 1 
 (10,6) 1377 0.9 756 1.6 1.1 
 (9,7) 1328 0.9 798 1.6 1.1 
 (12,4) 1342 0.9 860 1.5 1.1 





Table S2. Performance of s-SWCNT/PC71BM Solar Cells with a Maximum PCE of 2.5% 
 
 Device # Voc (V) Jsc (mA/cm
2) FF (%) η (%) 
 1 0.68 6.9 44 2.1 
 2 0.69 7.3 41 2.1 
 3 0.63 9.6 34 2.1 
 4 0.71 8.2 37 2.1 
 5 0.71 8.8 36 2.3 
 6 0.63 10.1 35 2.2 
 7 0.70 5.8 56 2.3 
 8 0.69 7.5 48 2.5 
 9 0.68 7.7 48 2.5 
 10 0.70 8.7 41 2.5 
 Average 0.68 8.1 42 2.3 
 Standard Deviation 0.03 1.3 7 0.2 
 
 
Table S3. Performance Summary of High Efficiency Regular and Inverted s-SWCNT/PC71BM 
Solar Cells 
 
 Device Geometry Voc (V) Jsc (mA/cm
2) FF (%) η (%) 
 Regular 0.68 7.8 48 2.5 
 Inverted 0.71 12.3 35 3.1 
 
 
Table S4. Performance Summary of Various Semiconducting Purity s-SWCNT/PC71BM Solar 
Cells and a Pure PC71BM Solar Cell  
 
 Material Voc (V) Jsc (mA/cm
2) FF (%) η (%) 
 98% s-SWCNT 0.68 8.5 36 2.1 
 95% s-SWCNT 0.70 4.0 55 1.5 







Table S5. Measured Performance Summary of 98% Purity s-SWCNT/PC71BM Solar Cells with 
Different Interfacial Materials or Bare ITO  
 
 Interface Material Voc (V) Jsc (mA/cm2) FF (%) η (%) 
 PEDOT:PSS 0.68 8.1 35 1.9 
 GO-SWCNT 0.60 7.9 37 1.8 
 GO 0.52 7.8 27 1.1 
 ITO 0.37 1.9 35 0.25 
 
 
